Loss-of-function mutations in PYCR2 cause hypomyelinating leukodystrophy 10 (HLD10) (MIM: 616420) characterized by postnatal degenerative microcephaly, severely delayed psychomotor development, and hypomyelination. Here, we report 3 additional patients with a novel germline homozygous missense G249V, which lies at the PYCR2 dimer interface and lowers its enzymatic activity.
Loss-of-function mutations in PYCR2 cause hypomyelinating leukodystrophy 10 (HLD10) (MIM: 616420) characterized by postnatal degenerative microcephaly, severely delayed psychomotor development, and hypomyelination. Here, we report 3 additional patients with a novel germline homozygous missense G249V, which lies at the PYCR2 dimer interface and lowers its enzymatic activity.
PYCR2 is a mitochondrial enzyme essential for proline synthesis but its function in the brain is not yet understood. We generated Pycr2-/-mice that partly recapitulate the human phenotype by displaying a failure to thrive, reduced lifespan, postnatal neurological defects and hypomyelination. Consistent with this, we show that PYCR2 is broadly expressed in mouse brain tissues and its loss leads to neuronal and oligodendrocytes maturation defects.
To further delineate the function of PYCR2, metabolites related to amino-acid biosynthesis and key neurotransmitters were quantified directly in mouse brain. Unexpectedly, the only difference detected was a robust increase in glycine levels. Intriguing, hyperglycinemia is also a hallmark of glycine encephalopathy, a genetic disorder which causes severe neurological symptoms. Furthermore, we demonstrate in mouse brain and human cells that PYCR2 regulates the level of SHMT2, the mitochondrial enzyme responsible for glycine synthesis.
Our findings reveal that PYCR2 is an enzyme with moonlighting potential, essential to control white matter and neuronal postnatal development and identify the SHMT2 pathway as a potential target to treat neurological disorder due to the loss of PYCR2. Introduction: Propagating waves of activity are seen in many parts of the developing nervous system and are important for the formation and maintenance of connections between neurons. The enteric nervous system (ENS) is a network of interconnecting ganglia located within the wall of the gastrointestinal tract responsible for controlling many aspects of gastrointestinal function, including motility and secretion. All the neurons and glia of the ENS arise from enteric neural crest-derived cells (ENCCs) that migrate into the gut during development. There is abundant evidence that ENCCs act cohesively as a population and therefore must communicate with each other. However, little is known about how ENCCs might communicate. In this study, we examined spontaneous changes in intracellular calcium levels ([Ca Myelin is the lipid rich sheath that surrounds axons and promotes rapid action potential propagation in the vertebrate nervous system. In the central nervous system (CNS), myelin is produced by specialized glial cells called oligodendrocytes. Disruption to the myelin sheath can result in debilitating human conditions such as multiple sclerosis; therefore, understanding glial cell development is critical for the development of therapies to treat myelin diseases. Through a large scale forward genetic screen, I identified a mutant, stl83, that exhibits both axon and myelin defects. Using whole genome sequencing, I determined that the stl83 phenotype results from a missense mutation in the gene actr10, which encodes the protein Arp11. This was confirmed by a complementation cross using a previously identified mutant actr10 allele, nl15. Arp11 is a component of the dynactin complex, which is necessary for retrograde transport by the molecular motor dynein. actr10 mutants have fewer oligodendrocytes and proliferation defects in oligodendrocyte precursor cells. Interestingly, in situ hybridization for myelin basic protein (mbp) mRNA to mark mature glial cells showed that actr10 mutants have drastically reduced mbp expression in the CNS at 5 dpf as well as a striking punctate mbp phenotype. This is reminiscent of kinesin kif1b zebrafish mutants, leading us to hypothesize that retrograde transport was influencing anterograde mbp transport. Pulldowns of a reporter protein that binds to Mbp mRNA from purified rat oligodendrocytes demonstrate that Mbp mRNA granules co-immunoprecipitate with dynactin and dynein. Furthermore, treatment of rat oligodendrocyte cells with ciliobrevin, a dynein inhibitor, resulted in robust arrest of Mbp transport in both anterograde and retrograde directions. In combination with the in vivo data obtained from actr10 zebrafish mutants, our data highlight an unexpected role for the retrograde motor complex in anterograde Mbp mRNA trafficking. The Hospital for Sick Children, Toronto, Canada
The precise coordination of proliferation and differentiation of hair cell progenitors is important for proper development of the Organ of Corti in the cochlear sensory epithelium. It has been reported that Sonic hedgehog (Shh) signaling is required to control cochlear hair cell differentiation, though the underlying molecular mechanisms remain elusive. Suppressor of fused (Sufu), a negative regulator of Shh signaling, was found to regulate the stability and the processing of Gli proteins. To evaluate whether Sufu modulates prosensory proliferation and hair cell differentiation via Gli factors, the cochleae of Pax2 Cre ;Sufu flox/flox mutant were analyzed. By BrdU labeling, we observed more BrdU-positive prosensory cells at the basal region of the Sufu-deficient cochlear duct than the control at E14.5, indicating that Sufu suppressed proliferation of hair cell progenitors. Furthermore, Sufu mutant had a significant delay in hair cell differentiation. By western blotting analysis, we found that knockout of Sufu led to a marked reduction in Gli3 repressor level. To further investigate the functions of Gli3 repressor in mediating the proliferation and differentiation of the progenitors, we analyzed Gli3 P1-4/P1-4 mutant which produced full length Gli3 only. Gli3
